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Aviation System Analysis Capability Quick
Response System Report for Fiscal Year 1997

SUMMARY

To meet its objective of assisting U.S. industry with the technological challenges
of the future, the National Aeronautics and Space Administration (NASA) must
identify research areas that have the greatest potential for improving the operation
of the air transportation system. Therefore, NASA seeks to develop the ability to
evaluate the potential impact of various advanced technologies. By thoroughly
understanding the economic impact of advanced aviation technologies, and by
evaluating how these new technologies would be used within the integrated avia-
tion system, NASA aims to balance its aeronautical research program and help
speed the introduction of high-leverage technologies. To meet these objectives,
NASA is building an Aviation System Analysis Capability (ASAC).

NASA envisions the ASAC primarily as a process for understanding and evaluat-
ing the impact of advanced aviation technologies on the U.S. economy. ASAC
consists of a diverse collection of models, databases, and analysts and other indi-
viduals from the public and private sectors brought together to work on issues of
common interest to organizations within the aviation community. ASAC will also
be a resource available to those same organizations to perform analyses; provide
information; and assist scientists, engineers, analysts, and program managers in
their daily work. With the Quick Response System (QRS), a component of the
ASAC, ASAC users can quickly collect and analyze aviation data that are resident
in the ASAC data repositories.

This document, the Aviation System Analysis Capability Quick Response System
Report for Fiscal Year 1997, presents the additions and modifications made to the
QRS in FY97 in support of the ASAC QRS development effort. This document
builds upon the Aviation System Analysis Capability (ASAC) Quick Response
System (QRS) Test Report1 that documented the baseline for the QRS.

The first section of this document is the document summary.

The second section of this document, Introduction, contains an overview of the
project background and scope, and the design components of the QRS.

The third section, ASAC QRS, defines the QRS and presents this year’s additions
made to the QRS.

' NASA Contractor Report #201680, April 1997, Eileen Roberts, James A. Villani, and Paul
Ritter.



The fourth section, ASAC Facility Description, presents an overview of the Lo-
gistics Management Institute (LMI) ASAC facility, including hardware and soft-
ware, that supports the QRS.

The fifth section, Planned FY98 QRS Additions, includes a summary of the
planned additions to the QRS in FY98.

The final section is the document conclusion,

There are five appendixes to this document:

L 2

*

Appendix A contains the QRS database descriptions.
Appendix B presents the QRS Model Wizard Web Site Map.

Appendix C contains a list of all reports available on the QRS Report
Server.

Appendix D lists all problem reports (PRs) that remained after the initial
QRS testing plus PRs that were written in FY97.

Appendix E defines the abbreviations used in this document.
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INTRODUCTION

NASA’s Role in Promoting Aviation Technology

The United States has long been the world’s leader in aviation technology for civil
and military aircraft. During the past several decades, U.S. firms have transformed
this position of technological leadership into a thriving industry with large do-
mestic and international sales of aircraft and related products.

Despite its historic record of success, the difficult business environment of the
recent past has stimulated concerns about whether the U.S. aeronautics industry
will maintain its worldwide leadership position. Increased competition, both tech-
nological and financial, from European and other non-U.S. aircraft manufacturers
has reduced the global market share of U.S. producers of large civil transport air-
craft and cut the number of U.S. airframe manufacturers to only two.

The primary role of NASA in supporting civil aviation is to develop technologies
that improve the overall performance of the integrated air transportation system,
making air travel safer and more efficient, while contributing to the economic
welfare of the United States. NASA conducts much of the basic and early applied
research that creates the advanced technology introduced into the air transporta-
tion system. Through its technology research program, NASA aims to maintain
and improve the leadership role in aviation technology and air transportation held
by the United States for the past half century.

The principal NASA program supporting subsonic transportation is the Advanced
Subsonic Technology (AST) program. In cooperation with the Federal Aviation
Administration and the U.S. aeronautics industry, the goal of the AST program is
to develop high-payoff technologies that support the development of a safe, envi-
ronmentally acceptable, and highly productive global air transportation system.
NASA measures the long-term success of its AST program by how well it con-
tributes to an increased market share for U.S. civil aircraft and aircraft component
producers and to the increased effectiveness and capacity of the national air trans-
portation system.

NASA'’s Research Objective

To meet its objective of assisting the U.S. aviation industry with the technological
challenges of the future, NASA must identify research areas that have the greatest
potential for improving the operation of the air transportation system. Therefore,
NASA seeks to develop the ability to evaluate the potential impact of various ad-
vanced technologies. By thoroughly understanding the economic impact of ad-
vanced aviation technologies and by evaluating how those new technologies
would be used within the integrated aviation system, NASA aims to balance its
aeronautical research program and help speed the introduction of high-leverage



technologies. To meet these objectives, NASA is building the ASAC. The com-
ponents of the ASAC are shown in Figure 1.

Figure 1. ASAC System Components
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NASA has tasked LMI to design a prototype of the ASAC QRS. The prototype
provides an interface from NASA personnel to selected databases and reports to
support NASA goals. In this document, we address the content of the QRS.

ASAC QUICK RESPONSE SYSTEM
QRS Description

The QRS is comprised of four system components as reflected in Figure 2.
¢ QRS Document Server
¢ QRS Model Server
¢ QRS Query Server

¢ QRS Report Server.
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Authorized users can access the QRS at:
http://www.asac.lmi.org/access/index.html

by using a forms- and JavaScript-capable World Wide Web (WWW) browser
such as Netscape Navigator.

Figure 2. ASAC Quick Response System Screen

QRS DOCUMENT SERVER

The first component, the QRS Document Server, hosts QRS-related documents
such as ASAC QRS Report Server User’s Guide, LMI Report NS601RD1 as re-
flected in Figure 3.2

? Logistics Management Institute, ASAC QRS Report Server User’s Guide, Report
NS601RD1, Eileen Roberts, James A. Villani, Earl R, Wingrove, October 1996.



Figure 3. ASAC QRS Document Server Screen

QRS MODEL SERVER

At present, six models are available from the second component, the QRS Model
Server. Four additional models were under development in FY97. They will be
added to the Model Server in the near future. Also in FY97, the ASAC Air Carrier
Investment Model was converted from a stand-alone model to a model available
via a WWW interface. The models are listed in Table 1.

Models available via a WWW interface are run in the QRS by using the QRS
Model Wizard, which guides users through various screens that are required to
provide inputs to the models (see Figure 4). The QRS Model Wizard Web site
map, which depicts all QRS Model Wizard screens, can be found in Appendix B.
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Table 1. Contents of ASAC Model Repositories

Model

Operating system

Comment

Existing Models

ASAC Air Carrier Investment Model

Windows and Macintosh
{Excel, Version 5.0), will be
HP-UX 10.20

Available as a stand-alone model,
will be available via a WWW inter-
face

ASAC Air Carrier Network Cost Model HP-UX 10.20 Available via a WWW interface
ASAC Airport Capacity Model - Detroit HP-UX 10.20 Available via a WWW interface
ASAC Airport Delay Model - Detroit HP-UX 10.20 Available via a WWW interface
ASAC Flight Segment Cost Model—Cost HP-UX 10.20 Available via a WWW interface
Translator

ASAC Flight Segment Cost Model—Mission | HP-UX 10.20 Available via a WWW interface
Generator

FY97 Models

Aircraft/ATC Functional Analysis Model HP-UX 10.20 Available as a stand-alone model
ASAC Airport Capacity Model - Atlanta HP-UX 10.20 Available via a WWW interface
ASAC Airport Capacity Model - Dallas HP-UX 10.20 Available via a WWW interface
ASAC Airport Capacity Model - Los Angeles | HP-UX 10.20 Available via a WWW interface
ASAC Airport Delay Model - Atlanta HP-UX 10.20 Available via a WWW interface
ASAC Airport Delay Model - Dallas HP-UX 10.20 Available via a WWW interface
ASAC Airport Delay Model - Los Angeles HP-UX 10.20 Available via a WWW interface

ASAC Integrated Noise Model

Windows NT Server 4.0

Available via a WWW interface

Figure 4. ASAC QRS Model Wizard Screen

ASAC Air Carrier Network Cost Model




QRS QUERY SERVER

The third component, the QRS Query Server, allows a user to query the following
information that is stored in the ASAC data repository (see Figure 5):

¢ Airport Code

¢ Airport Location

¢ Airport Name

¢ Airport Rundown

¢ Bearing between Airports
¢ Carrier Code

¢ Carrier Name

¢ Distance between Airports
¢ Equipment Code

¢ Equipment Name.

Figure 5. ASAC QRS Query Server Screen
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QRS REPORT SERVER

With the fourth component, the QRS Report Server, users can generate reports
from information stored in the ASAC data repository. Reports are available from
the following eight categories (see Figure 3):

1. Airport Data

2. Carrier Data

3. Equipment Data

4. Flight Segment Data

5. High Altitude Wind Data
6. Jet Engine Data

7. Origin & Destination Data

8. Miscellaneous (includes Airport and Carrier Codes).

Figure 6. ASAC QRS Report Categories Screen

Ninety-five reports are currently available from the QRS Report Server. This in-
cludes five reports that were added to the QRS this year so users could access data
that was added to the ASAC data repositories (see Table 2).



Additional reports are being constructed to enable users to access Airport Weather
Data and U.S. Regional Airline Fleet Data.

Table 2. New QRS Reports

Report name Report title

HAWD1 High Altitude Wind Data—select by location

HAWD?2 High Altitude Wind Data—select by date

RAI-CA1 Regional Aircraft Inventory—carrier aircraft summary (sorted
by carrier)

RAI-CA2 Regional Aircraft Inventory—carrier passenger aircraft sum-
mary (sorted by model)

RAI-CA3 Regional Aircraft Inventory—cargo aircraft report (sorted by
model)

In addition to adding new reports, many existing reports were modified to allow
access to new data. For example, 1996 was added to the Inventory Year selection
in the Jet Engine Inventory report to accommodate the addition of 1996 World Jet
Inventory data. A complete list of QRS reports, and their last revision date, is lo-
cated in Appendix C.

ASAC Data Repositories

ASAC data repositories support the QRS and its components. New data sources
and additional years of existing data were added to the ASAC data repositories
this year. A link to data source descriptions can be found on the QRS home page.
At the present time, approximately 2.15 gigabytes of data reside in the ASAC data
repositories. The data that currently reside in the data repositories are shown in
Table 3.

The Data Repository disk configuration, as well as the QRS Database Entity Defi-
nition and Attribute Definitions, QRS Database Physical Device Allocation, QRS
Database Device Usage, and QRS Database Segment Usage information is in-
cluded in Appendix A.

10
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Table 3. Content of ASAC Data repositories

Years of data
Years of data added to the
Data source in repository repository this year
Airport Weather 1961-1995 1961-1995
Department of Transportation (DOT) Air- 1993 and 1995 -
line Service Quality Performance (ASQP)
DOT Form 41 Financial 1989-1995 1995
DOT Origin and Destination Matrices 1989-1995 1995
DOT Schedule B-43 Airframe Inventory 1994-1995 1995
DOT T-100 Flight Segment 1989-1995 1995
DOT T-3/T-100 Airport Rank 19891995 1995
Federal Aviation Administration (FAA) 1996 -
Noise Certification
FAA Terminal Area Forecast (TAF) 1976—1994 Historical -
1995-2010 Forecast

High Altitude Wind 1995 1995
U.S. Regional Airline Fleet 1995 1995
World Jet Inventory 1993 and 1995-1996 1996

QRS High-Level Design
The ASAC QRS has two distinct design components:

¢ QRS Applications, including the following:
» Graphical User Interface (GUI) in the form of Internet WWW Pages
» Report Specification Program
» Report Generation Program
» Report Viewer for UNIX/X Window Systems.

¢ ASAC Relational Database Management System (RDBMS).

From a design perspective, the QRS applications support the four system compo-
nents of the QRS—the Report, Model, Query, and Document Servers, while the
ASAC RDBMS is the vehicle for maintaining the ASAC Data Repositories.

The QRS design components are related to QRS components shown in Table 4.

11



Table 4. QRS Design and System Component Relationships

QRS design component

QRS system component

QRS Applications
GUI

Report Specification Program
Report Generation Program
Report Viewer

Used by the Report, Model, Query, and
Document Servers

Used by the Report Server
Used by the Report Server
Used by the Report Server

RDBMS
Resident Data Repositories

Used by the Report and Query Servers

Models
Resident Models

Available via the Model Server

Documents
Resident Documents

Available via the Document Server

The ASAC QRS is implemented with a client-server architecture. The QRS appli-
cations reside locally on the client’s workstation and on Hewlett-Packard (HP)
(UNIX-based) servers located at LMI. The QRS client application runs under the

following environments:

¢ Microsoft Windows 3.1
¢ Microsoft Windows 95
¢ Apple Macintosh System 7
¢ UNIX/X Window Systems
» HP-UX version 9.0 or above

» SunOS version 5.4 or above

» SGI IRIX version 5.3 or above.

The ASAC servers host the ASAC RDBMS and the QRS applications. The user
can access the ASAC servers through an Internet connection or LMI Local Area
Network (LAN) connection. The high-level QRS hardware configuration is illus-

trated in Figure 7.

12



Figure 7. QRS Hardware Configuration

Personal Computer Apple Macintosh UNIX/X Window
(Microsoft Windows 3.1 or 95) (System 7) System Workstation

J— N
Client Application Platforms
Internet or Local LMI LAN
HP 9000 D320 HP 9000 D370 HP 9000 E55 HP Apollo 715/75

ASAC Servers

QRS Design Component Overview

QRS APPLICATIONS
Graphical User Interface

The GULI is provided by a commercial WWW browser, such as Netscape Naviga-
tor. It is used by the QRS Report, Model, Query, and Document Servers.

QRS Report Specification Program

The Report Specification Program is used by the QRS Report Server. It allows an
LMI report author to create a report by specifying the data selection and layout of
information contained in the ASAC QRS Database. A report specification con-
tains all of the elements of a report. Report elements include the report title, report
filename, Standard Query Language (SQL) statements (to extract data from the
database), report column headings, report column definitions, and report totals.
The report specifications are stored in the ASAC Report Generation Database.
Numerous reports have been created by LMI. These reports are available under
the ASAC QRS Query and Report Tool service located on the ASAC WWW site
home page. Available reports are listed in Appendix C.

13



QRS Report Generation Program

The ASAC QRS Report Generation Program is used by the QRS Report Server. It
uses a report specification stored in the Report Specification Database, executes
the report’s SQL statements, and builds a report compatible with either Microsoft
Excel or the ASAC QRS Report Viewer for UNIX/X Window Systems.

The Report Generation Program takes a report format previously created by the
Report Specification Program and stored in the ASAC Report Specification Data-
base, and either

¢ runs a query on the ASAC QRS Database based on user parameters en-
tered in a ASAC WWW page and generates a report, or

¢ retrieves a previously generated report from the ASAC server.
The generated spreadsheet file is in one of two formats:
¢ .SLK for PC/Windows or Macintosh systems
¢ DAT for UNIX systems.
Based on user request, the spreadsheet file will be available to the user by
¢ c-mail to the user’s default or specified e-mail address, or

& posting to the anonymous File Transfer Protocol (FTP) directory for user
download.

The user will view the file by using either Excel or the Report Viewer for
UNIX/X Window Systems.

QRS Report Viewer for UNIX/X Window Systems

The ASAC Report Viewer for UNIX/X Window Systems is used by the QRS Re-
port Server. It enables the UNIX system user to view (read only) a report from
ASAC in a spreadsheet like-manner. It will also allow the user to save the file in a
comma-delimited or tab-delimited format so that the file may be imported in to
other programs.

RELATIONAL DATABASE MANAGEMENT SYSTEM

The RDBMS product used for ASAC is Sybase System 11. The RDBMS is used
by the QRS Report and Query Servers and contains two databases:

¢ ASAC QRS Database

& ASAC QRS Report Specification Database.

14
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The ASAC QRS Database is a relational database that contains data from the Of-
ficial Airline Guides (OAG), the U.S. Department of Transportation (DOT), Ter-
minal Area Forecast (TAF), and other sources. The database is accessible to users
through the ASAC QRS Report Specification and Generation Programs. The
ASAC QRS Database diagram is located in Appendix A.

The ASAC QRS Report Specification Database is a relational database that con-
tains report specifications developed to extract data from the ASAC QRS Data-
base. The database is accessible to users through the ASAC QRS Report
Specification and Generation Programs. The QRS Report Specification Database
diagram is located in Appendix A.

Database access is limited to the ASAC system administrator, other approved per-
sonnel, and the Report Specification and Generation Programs.

MODELS
Models are applications that reside on the QRS and are available from the QRS
Model Server as stated in QRS Model Server section.
DOCUMENTS
Documents reside on the QRS and are available from the QRS Document Server
as stated in QRS Document Server section.
ADMINISTRATIVE
In addition to the two QRS design components described above, there are QRS
administrative functions that allow the system administrator to secure, protect, and
maintain the QRS. Administrative functions consist of the following:
¢ Security
¢ logs
¢ Maintenance, Backup, and Recovery
& Version Control.
Security

Access to the WWW site server is restricted by user ID and password. Access is
granted on a directory basis. Passwords are encrypted on the server.

15



Logs

The following log files are periodically compressed, inspected:

& Access Log. Information contained in the Access Log includes the

>

>

>

>

address of the client that requested the document,
date and time the transfer took place,

Hypertext Transfer Protocol (HTTP) method and protocol used for the
transfer,

virtual path to the document transferred,
status of the transfer, and

number of bytes that were transferred.

The following data can be calculated:

>

>

Busiest hours of the day, days of the month, etc.

Total volume of byte traffic (and percentage of connection bandwidth)
for any given time period.

& Error Log. The Error Log directive specifies the location of the file that
records server errors, including

>

>

>

»

documents that could not be found,
timeouts due to slow communications links,
connections that have been interrupted,
script errors,

database errors,

invalid configuration files.

Maintenance, Backup, and Recovery

Hardware Maintenance

To keep the ASAC system in optimum condition, hardware maintenance is per-
formed on a manufacturer-recommended schedule. The ASAC server may not be
available while server maintenance is being performed.

16
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Software Maintenance

All commercial off-the-shelf (COTS) software products will be protected by a
current maintenance agreement with the appropriate software manufacturer.
COTS software will be updated or upgraded as required. The COTS software
changes should not impact the functionality of the ASAC system.

Backup

Incremental tape backups are performed on the ASAC server three times per
week. A full backup of the ASAC Server is performed monthly.

The ASAC server is protected against short-term (less than 30 minutes) power
outages by an uninterruptable power supply (UPS). The ASAC server does not
contain mission- or life-critical components, therefore no redundancy measures
will be taken to ensure continuity in the event of a long-term power outage or
equipment malfunction.

Recovery

The ASAC can recover from hardware failures, etc., and the servers can be re-
stored from backup tapes.

Version Control

All software is under version control. Software is locked and given a version
number according to established version control procedures.

ASAC FACILITY DESCRIPTION

The LMI ASAC facility is located at 2000 Corporate Ridge, McLean, Virginia.
The facility has been engineered for the development, testing, and operation of
ASAC components. The facility contains a LAN that provides interoperability
between development and test clients and the ASAC servers. Internet connectivity
provides access to the ASAC WWW site from remote clients. The LMI ASAC
facility is depicted in Figure 8.

17



Figure 8. LMI ASAC Facility
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The HP Apollo 715/75 (named spock), depicted in Figure 9, is a UNIX worksta-
tion that originally functioned as the ASAC WWW server. The HP Apollo was
chosen as the WWW site server because, as a UNIX workstation, it has built-in
Transmission Control Protocol/Internet Protocol (TCP/IP) networking capability

(the Internet is based on TCP/IP).

18



Figure 9. ASAC Server Configurations
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This year, we moved the ASAC WWW server from spock to a new server, an
HP 9000 D370 (named worf). Spock now serves as an ASAC development envi-
ronment, and it consists of the following components.

Hardware
¢ HP Apollo 715/75 with
» 128 megabyte (MB) random access memory (RAM)
» 75 megahertz Intel 680XX processor
¢ Four 1 gigabyte (GB) disks
¢ One 2 GB disk

¢ Small Computer Systems Interface (SCSI) Adapter (supports up to seven
devices)

19



Software

*

*

Ethernet adapter cables

One administrator console

One UPS (with Powerchute software)
One 2 GB tape backup

One CD-ROM drive.

HP/UX version 10.20

X Window System version 11 release 5 (X11RS5)
Open Software Foundation (OSF) Motif version 1.2
C compilers

» cc, c89 (HP/UX ANSI C compiler)

» CC (HP/UX C++ compiler)

Pascal compiler

Sybase System 11 (RDBMS).

HP 9000 ES5 (UHURA)

Hardware

The HP 9000 E55 (named uhura), depicted in Figure 9, is a UNIX workstation
that hosts the ASAC RDBMS. It consists of the following components.

HP 9000 ES5 with

>» 128 MB RAM

» 96 megahertz processor

Seven 1 GB disks

SCSI Adapter (supports up to seven devices)
Ethernet adapter cables

One administrator console

20
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Software

¢ One UPS
¢ One 2 GB tape backup

¢ One CD-ROM drive.

¢ HP/UX version 10.20
¢ X Window System version 11 release 5 (X11R5)
¢ OSF Motif version 1.2
¢ C compiler
» cc (HP/UX standard C compiler)

¢ Sybase System 11 (RDBMS).

HP 9000 D370 (WORF)

Hardware

The HP 9000 D370 (named worf), depicted in Figure 9, is a UNIX workstation
that hosts the QRS applications (WWW site, Report Generation and Specification
Programs), as well as the Report Viewer for UNIX/X Window Systems, which is
available for download to client platforms. It also hosts the ASAC models. It con-
sists of the following components.

¢ HP 9000 D370 with
> 128 MB RAM
» 160 megahertz processor (64-bit PA-8000)
¢ Five 2 GB disks
¢ SCSI adapter (supports up to seven devices)
¢ Ethernet adapter cables
4 One administrator console
¢ One UPS
¢ One 4 GB tape backup

¢ One CD-ROM drive.
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Software

L

*

HP/UX version 10.20

X Window System version 11 release 5 (X11RS)
OSF Motif version 1.2

C compilers

» cc, ¢89 (HP/UX ANSI C compiler)

» CC (HP/UX C++ compiler)

Apache HTTP Server version 1.2

ASAC QRS Report Generation Program

ASAC QRS Report Specification Program

Report Viewer for UNIX/X Window Systems.

HP 9000 D320 (RIKER)

Hardware

The HP 9000 D320 (named riker), also depicted in Figure 9, is a UNIX worksta-
tion that functions as the primary ASAC development environment. It consists of
the following components.

HP 9000 D320 with

> 192 MB RAM

» 132 megahertz processor (PA-RISC 7300LC)
One 2 GB disk

Two 4 GB disks

SCSI adapter (supports up to seven devices)
Ethernet adapter cables

One administrator console

One UPS

One 4 GB tape backup
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¢ One CD-ROM drive.
Software
¢ HP/UX version 10.20
¢ C compilers
» cc, c89 (HP/UX ANSI C compiler)

» CC (HP/UX C++ compiler).

Client Configurations

Descriptions of the COTS hardware and the software used for development and
test of the QRS are described in the following subsections.

PERSONAL COMPUTER
Personal Computer 1

Hardware
¢ Compaq Deskpro 486/661 attached to LMI LAN.
Software
¢ Windows version 3.1
¢ Novell TCP/IP Transport version 2.4
& Excel version 5.0
¢ Lotus cc:Mail version 2.21
¢ Netscape Navigator version 3.0.
Personal Computer 2

Hardware

¢ Compaq Deskpro XL5120 attached to LMI LAN.

Software
¢ Windows 95

¢ Novell TCP/IP Transport version 2.4
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¢ Excel version 7.0
¢ Lotus cc:Mail version 6.0
& Netscape Navigator version 4.0.
Personal Computer 3 (remote)
Hardware
¢ Gateway 2000 Pentium 90
¢ 28000 baud modem
Software
¢ Windows 95
¢ Excel version 7.0
& Netscape Navigator version 3.01 Gold.
APPLE MACINTOSH
Macintosh 1
Hardware
& Power Macintosh 7100/66 attached to LMI LAN.
Software
¢ MacTCP
¢ Excel version 5.0
& Netscape Navigator version 2.02.
UNIX/X WINDOW
UNIX Workstation 1
Hardware

The following X stations and X terminals are used for development of the ASAC
QRS:

¢ Two ENVIZEX X stations
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> Intel 19960 Reduced Instruction Set Computer (RISC) processor
» 6 MB memory.
¢ Four ENTRIA X terminals
» Intel 1960 RISC processor
» 4 MB memory.
Software
¢ Software resident on HP servers
¢ Report Viewer for UNIX/X Window Systems.
UNIX Workstation 2 (remote)
Hardware

¢ SGI Indy IP22 located at NASA Ames Research Center
(hercules.arc.nasa.gov).

Software
¢ ]RIX version 5.3
¢ Report Viewer for UNIX/X Window Systems
UNIX Workstation 3 (remote)
Hardware

¢ Sun SPARCStation located at the Pennsylvania State University Center for
Electronic Design, Communications, and Computing (cedcc.psu.edu).

Software
& OS version 5.5

¢ Report Viewer for UNIX/X Window Systems

L AN Configuration

The LAN used to support the ASAC QRS is the internal LMI LAN. LAN hard-
ware and software used by the QRS include the following:

¢ Kentrox D-SERV Channel Service Unit/Data Service Unit (CSU/DSU)
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¢ T1 leased line Wide Area Network (WAN) backbone
& Cisco IGS Multiprotocol Router/Bridge

» Network connection—10 Mbps Ethernet capability using 10BaseT
twisted pair cabling

» Leased line Internet feed—high-speed serial ports connect to
CSU/DSU

¢ Multiple network servers hosting the following network operating sys-
tems:

» Novell Netware 4.11
» Microsoft Windows NT 3.51
» Microsoft Windows NT 4.0.

Clients have direct access to the ASAC servers by way of the Internet. Clients ac-
cess the ASAC WWW QRS site by using a browser such as a Netscape Navigator.
Reports requested by the client are transmitted to the client over the Internet in the
form of an e-mail message or downloaded by the client via FTP. The client views
the requested report by using either Excel (for Microsoft Windows and Macintosh
System 7 users) or the ASAC Report Viewer for UNIX/X Window Systems (for
UNIX users).

Test Tools

All UNIX code developed for the QRS was compiled using Insure++, an auto-
matic runtime compiler, from ParaSoft Corporation. Insure++ automatically de-
tects large classes of programming and runtime errors, algorithmic anomalies,
bugs, and deficiencies. Two add-on components, Inuse and Total Coverage
Analysis (TCA), were also used. Inuse visualizes in real time the memory ma-
nipulation of a program, which aids in discovering bugs and inefficiencies in
memory handling. TCA performs coverage analysis of programs, providing neces-
sary feedback about which parts of the code were actually tested.

Insure++ finds a wide variety of programming and memory access errors, includ-
ing the following:

¢ Memory corruption due to reading or writing beyond the valid areas of
global, local, shared, and dynamically allocated objects.

¢ Operations on uninitialized, NULL, or “wild” pointers

& Memory leaks
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¢ Errors allocating and freeing dynamic memory
< String manipulation errors
¢ Operations on pointers to unrelated data blocks
¢ Invalid pointer operations
¢ Incompatible variable declarations
¢ Mismatched variable types in printf and scanf argument lists.
Insure++ also finds library interface errors, including the following:
¢ Mismatched argument types or function declarations
¢ Out of range or otherwise invalid arguments in library calls
¢ Errors returned by library calls.
Inuse, the dynamic memory visualization tool, displays the following:
¢ Statistics regarding the amount of dynamic memory in use
¢ Memory fragmentation
¢ Sizes of allocated blocks
¢ The number of calls to memory management routines.
TCA, the coverage analysis module, shows the following:
¢ Which parts of the code were tested
¢ How much code was tested

¢ How many times different code blocks were executed.

PLANNED FY98 QRS ADDITIONS

Data
Data will be added to the ASAC QRS Database as follows:
¢ Add 1996 data for existing ASAC data sources

» Airport Weather
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» DOT Schedule B-43 Airframe Inventory
» DOT Form 41 Financial
» DOT Origin and Destination Matrices
» DOT T-100 Flight Segment
» DOT T-3/T-100 Airport Rank
» FAA Terminal Area Forecast
» High Altitude Wind
» U.S. Regional Airline Fleet.
Add 1997 data for existing ASAC data sources
¢ World Jet Inventory.
Add data from new sources
¢ International Civil Aviation Organization (ICAO) Airport Characteristics

¢ ICAO Airport Traffic.

Reports

Reports will be updated for data that are added to existing data sources. New re-
ports will be developed for data that are added from new data sources.

Models
New models will be added to the QRS Model Server. Potential models include
¢ ASAC Air Cargo Investment Model
¢ ASAC Air Carrier Cost-Benefit Model-prototype
¢ ASAC Air Carrier Operations Model—prototype
¢ ASAC Noise Impact Model-upgrade

¢ System Safety Tolerance Analysis Model (Terminal Area Component)-
prototype.

28



Aviation System Analysis Capability Quick Response System Annual Report for Fiscal Year 1997

Other

Hardware and software will be upgraded and maintained as required.

CONCLUSION

During the past year, new reports, new data sources, new models, plus additions to
existing data sources and reports, were added to the QRS.

Since its initial beta release in December 1995, numerous representatives from
NASA, the FAA, universities, and commercial entities have used the QRS to sup-
port NASA’s research goals.
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Appendix A

QRS Database Descriptions

This appendix contains the following QRS database information:

*

g

Data Repository Disk Configurations

QRS Database Entity and Attribute Definitions
QRS Database Physical Device Allocation
QRS Database Device Usage

QRS Database Segment Usage

QRS Database Entity-Relationship Diagram

Report Specification Database Entity-Relationship Diagram
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DATA REPOSITORY DISK CONFIGURATIONS

Figure A-1. ASAC QRS Database Physical Layout

/—f_\ T T T T T T

,// N e . AN
isk 1 - /dev/vg0l [ Disk 2 - vg02 D - devivg03 3
v ‘ \\\; e I ~. //'/

N ,_;AVOH: master - 40 MB. - \\”VO’JIFS‘ “*[(m’rfﬁlﬁ [l

Ivol1: /sybase -500 MB

rivol2: asqp_xdev 428 MB

rivol2: asqp_ddev -732 M8

~
v - -

L I
o tvol3 cagiep ey 4 MB

flvol2: logdev -308 MB

\ /’/

—~ P

\_// __ivol3: oagdep_ddev 52MB___—
—_— S /,,

" _fivold: piaces_dxev 16 MB

Ivol3: 100 MB -
rivol3: datadev) 109 ~~___ fivol: od_dxev-32MB |
unused - 100 MB " tivol6: datadev2 -120 MB . \\\ ~ Vi

fivols: datadev 488 MB

\ Disk 4 - /devivg0d isk 5 - /deviy

N T ] _F—'J// / .

- tivolT: sybsecurily -T2 MB— —tivol1: sybsysfemproc 32 MB : 7

X 0i2: oaqfii_ddev 36 ) p i
vol3:; Aehport_adev 36 M \ fivol2: nshport_xdev 112 MB /

——hvol4: 0agls ddey - \MWV

rivol5: dotfs_xdev -16 MB /
\,,\\_/// —__ tlvold: od_ddev 40 MB -

—__flvali _—
~~__ivolG: reportspec_dev 52 MB T |

rivol2: tempdb_dev 569 MB ‘ rival5; wx_ddev -176 MB

|

rlvol7: wxdev_xdev 200 MB l S . //

S - rlvoif: datadev10 -100 MB

S~ — //" rivol8: datadev5 160 MB ,|v0;;a;‘;,7;;; MB

S ivol3: oagilt_xdev 4V MB___— B et ~—
S ol gg(fisjdevis_zr (LI ~ rivold: datadev5 100 .é// rivol: datadevi2 100 MB

— I

. flvolt0: datadevs 100 MB rivol9: datadev13 198 MB

—_— i ———
rivols: datadev4 -388 MB g (vol11: datadevs 1A MB N rivol10: daladev14 108 MB
\\\"\‘,;\_ - )//‘/‘ ~ —— o o
|
N / NG tlvol12: datadevs -132 MB - \\\ fivol11: datadevls -100 MB /
e P e - "~ o
— — —



~ ORS Database Descriptions

QRS DATABASE ENTITY AND ATTRIBUTE
DEFINITIONS

Table A-1. QRS Database Entity and Attribute Definitions

Entity name Entity definitions

AIRCRAFT INVENTORY  Boeing’s Year-End World Jet Airplane Inventory

Attribute Name Attribute Definition Regquired PK FK Domain Name
Sys_oper_num System Generated Operator ID Yes Yes Yes Numeric_Id
sys_engine_num System Generated Engine ID Number  Yes Yes Yes Numeric_Id
craft_inven_cnt Aircraft Inventory Count No No No Item_Count
craft_inven_series_nm Equipment Series Name that defines Yes Yes No Name

this model
dot_model_cd DOT Equipment Model Code Yes Yes Yes Equipment_Code
craft_inven_num_eng_type  Aircraft Inventory Number Engines No No No Num_Engine_Type

Type (number of engines in free-text
form). Exists to relieve ambiguity of
DOT_MODEL_CD 999

craft_inven_yr Aircraft Inventory Data Year Yes Yes No Year
AIRCRAFT MODEL Aircraft Equipment Model Type (Jet, Propeller, etc.)
TYPE
Attribute Name Antribute Definition Reguired PK FK Domain Name
sys_model_type_num System Generated Aircraft Model Yes Yes No Numeric_Id
Type Number
mode]_type_nm Aircraft Model Type Name No No No Name
AIRLINE ENTITY This table lists the airline entity types.
Attribute Name Attribute Definition Reguired PK FK Domain Name
entity_dot_cd Carrier Entity DOT identifier code Yes Yes No Entity
entity_nm Carrier Entity name Yes No No Name
AIRLINE OPERATOR This table correlates operators that operate airlines with those airlines.
Attribute Name Attribute Definition Required PK FK Domain Name
airline_oag_cd OAG Carrier Code No No Yes Airline_Code
sys_oper_num System Generated Operator ID Yes Yes Yes Numeric_Id
airline_dot_cd DOT Carrier Code No No Yes Airline_Code
AIRPORT This table describes individual airports by DOT airport code and airport name. It correlates
with the OAG city/airport codes.
Antribute Name Anribute Definition Required PK FK Domain Name
taf_place_cd TAF Airport Code No No Yes  TAF_Place_Code
oag_place_cd OAG Place Code (Airport or City) No No Yes  OAG_Place_Code
sys_port_num System Generated Airport ID Number ~ Yes Yes No Numeric_Id
dot_place_cd DOT Place Code (Airport or City) No No Yes DOT _Place_Code
AIRPORT CITY This table correlates OAG city code and airport number.
Attribute Name Attribute Definition Regquired PK FK Domain Name
sys_port_num System Generated Airport ID Number  Yes Yes Yes Numeric_Id
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Table A-1. QRS Database Entity and Attribute Definitions (Continued)

Entity name Entity definitions
sys_city_num System Generated City ID Number Yes Yes Yes  Numeric_Id
AIRPORT DISTANCE This table shows the great circle distance between airports.
Attribute Name Attribute Definition Required PK FK Domain Name
dist_dest_port_cd DOT Place Code (Airport or City) Yes Yes Yes DOT_Place_Code
dist_distance Great circle distance in statute miles  Yes No No Distance

between the two airports

dist_orig_port_cd DOT Place Code (Airport or City) Yes Yes Yes DOT_Place_Code

AIRPORT RANK

This table describes the airport rank data for individual airports.

Attribute Name Attribute Definition Required PK FK Domain Name

rank_dom_onboard_pass T-100 domestic US onboard pas- No No No Number
sengers

rank_all_sched_depart T-3 total scheduled departures No No No Number

rank_dom_enplaned_pass T-100 domestic US enplaned pas- No No No Number
sengers

rank_dom_sched_depart T-100 domestic US scheduled de- No No No Number
partures

rank_all_sched_enplaned_pass  T-3 total scheduled enplaned pas- No No No Number
sengers

rank_dom_rev_pass_miles T-100 Domestic U.S. Revenue No No No Item_Count
passenger miles (in 1000s)

rank_port_rank_num Airport Rank Number Yes No No Number

rank_dom_avail_seat_miles T-100 Domestic U.S. Available seat No No No Item_Count
miles (in 1000s)

rank_data_yr Year for which data was taken Yes Yes No Number

dot_place_cd DOT Place Code (Airport or City) Yes Yes Yes DOT_Place Code

rank_dom_aircraft_miles T-100 domestic US aircraft miles No No No Number

ALTITUDE PRESSURE Relates an air pressure value to an altitude.

Attribute Name Attribute Definition Required PK FK  Domain Name

altitude altitude (in feet) relative to air pres-  Yes No No Altitude
sure

pressure air pressure value in millibars Yes Yes No Mitilibar

ASQP AIRPORT TOTAL This table contains rolled-up airport data for ASQP-reportable flights. This data has

Attribute Name
port_total_data_yr
port_total_arrive_cnt
port_total_delay_arrive_sum

port_total_depart_cnt
port_total_port_cd
port_total_taxi_out_sum

port_total_delay_depart_sum

port_total_taxi_in_sum

been extracted from the ASQP_FLIGHT_SCHEDULE table.

Attribute Definition
ASQP Data Totals - data year
ASQP Data Totals - airport arrivals

ASQP Data Totals - sum of arrival
delays

ASQP Data Totals - total departures

DOT Place Code (Airport or City)
ASQP Data Totals - sum of taxi-out
times

ASQP Data Totals - sum of depar-
ture delays

ASQP Data Totals - sum of taxi-in
times

Required
Yes

No

No

No
Yes
No

No

No

PK
Yes
No
No

No
Yes
No

No

No

FK
No
No
No

No
Yes

Domain Name
Year
Item_Count
Item_Count

TItem_Count
DOT_Place_Code
Item_Count

Itern_Count

Item_Count



\Q_RS »D‘at‘abaise Dgscriptions

Table A-1. QRS Database Entity and Astribute Definitions (Continued)

Entity name

Entity definitions

ASQP FLIGHT SCHEDULE

Attribute Name
asqp_taxi_in_min

asqp_crs_sched_depart_tm

asqp_delay_depart_min

asqp_depart_dt
asqp_oag_sched_arrive_tm

asqp_oag_sched_depart_tm

asqp_tail_num_id
asqp_taxi_out_min

asqp_delay_flight_min
asqp_crs_sched_elapse_min

asqp_orig_port_cd
asqp_crs_sched_arrive_tm
asqp_airborne_min

asqp_act_elapse_min

asqp_act_depart_tm
asqp_act_arrive_tm
asqp_dest_port_cd
flt_oag_num
asqp_wheels_off_tm

airline_dot_cd
asqp_wheels_on_tm

asqp_delay_arrive_min

This table describes the schedule and delay data for ASQP-reportable flights.

Attribute Definition

Amount of time (in minutes) spent
in moving from the landing runway
to the arrival gate

CRS Scheduled Flight Departure
Time

Departure Delay (in minutes)
Flight departure date

OAG Scheduled Flight Arrival Time
(should be the same as OAG flight
data, but may differ because of
different source)

